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PROBLEM TO BE SOLVED: To provide the manufacturing method 
of a semiconductor device having an STKshallow groove buried 
element isolation) structure, which can generate no void when an 
insulating film is buried in grooves formed in a semiconductor 
substrate, and prevent the characteristics of an element, which is 
formed on the substrate, from being deteriorated. 
SOLUTION: The manufacture wherein grooves 102 are formed in 
the surface of a semiconductor substrate 101 and an insulating film 
formed by decomposing TEOS gas is buried in the grooves 102 to 
form an STI structure is conducted. In this case, an insulating film 
filling process comprises a first growth process for growing a first 
tetraethoxysilane un-doped silicate glass(TEOSNSG) film 114 
formed by being subjected to vapor thermal decomposition the 
TEOS gas and a second growth process for growing a second 
TEOSNSG film 115 formed by being subjected to surface thermal 
decomposition the TEOS gas on the surface of the substrate 101. 
With a uniform film, which does not depend upon the surface profile 
of the substrate 101, formed of the film 114, the aspect ratio of the 
grooves 102 is relaxed and the interiors of the grooves 102 are filled 
with the film 115, whereby it becomes possible to bury the insulating 
film in the grooves at a high efficiency without generating voids. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of 
a semiconductor device including the 
process which forms a slot in the front 
face of a semi-conductor substrate, and 
the process which embeds the insulator 
layer generated by decomposing TEOS 
(tetra-ethoxy silane) gas into said 
Mizouchi The 1st growth process which 
grows the 1st insulator layer to which the 
embedding process of said insulator layer 
carried out gaseous-phase pyrolysis of 
said TEOS gas on said semi-conductor 
substrate, The manufacture approach of 
the semiconductor device characterized 
by constituting the 2nd insulator layer 
which carried out surface pyrolysis of 
said TEOS gas on the front face of said 
semi-conductor substrate from the 2nd 
growth process which grows on said 
semi-conductor substrate. 
[Claim 2] It is the manufacture approach 



of a semiconductor device according to 
claim 1 that said 1st growth process 
performs said TEOS gas in the ambient 
atmosphere beyond gaseous-phase 
pyrolysis temperature, and said 2nd 
growth process performs said TEOS gas 
in a low-temperature ambient 
atmosphere rather than said 
gaseous-phase pyrolysis temperature. 
[Claim 3] The manufacture approach of a 
semiconductor device according to claim 2 
of performing said 1st growth process by 
elevated-temperature low voltage vapor 
growth, and performing said 2nd growth 
process by low-temperature 

high-pressure vapor growth. 
[Claim 4] Said gaseous-phase pyrolysis 
temperature is the manufacture 
approach of the semiconductor device 
according to claim 2 or 3 which is 650 
degrees C - 750 degrees C. 
[Claim 5] It is the manufacture approach 
of a semiconductor device according to 
claim 4 that said 1st growth process 
performs gaseous-phase pyrolysis growth 
in a temperature requirement 650 
degrees C or more, and said 2nd growth 
process performs surface pyrolysis 
growth in 580-degree-C or more less than 
650-degree C temperature requirement. 
[Claim 6] Said slot is the manufacture 
approach of the semiconductor device 
according to claim 1 to 5 which is formed 
in the component isolation region of the 
semiconductor device formed in said 
semi-conductor substrate, and forms 
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ditch type component isolation 
construction by said insulator layer 
embedded at said Mizouchi. 
[Claim 7] Said slot is the manufacture 
approach of a semiconductor device 
according to claim 6 that aspect ratios (a 
channel depth/flute width) are 1.5-3. 
[Claim 8] It is the manufacture approach 
of the semiconductor device according to 
claim 7 which forms said 2nd insulator 
layer in the thickness which embeds said 
slot completely by said depth of flute's 
being 0.3 micrometers of abbreviation, 
and a flute width's being 0.2 micrometers 
of abbreviation, and forming said 1st 
insulator layer in 0.010.05micrometer 
thickness. 

[Claim 9] The process which carries out 
sequential formation of silicon oxide and 
the silicon nitride at a semi-conductor 
substrate, and forms a resist on it, The 
process which carries out patterning of 
said resist and carries out opening of the 
opening aperture to a component 
isolation region, The process which 
spaces the opening aperture of said resist 
and carries out etching removal of said 
silicon nitride and silicon oxide, The 
process which uses said silicon nitride as 
a mask and forms a slot in said 
semi-conductor substrate after removing 
said resist, The 1st growth process which 
carries out gaseous-phase pyrolysis of the 
TEOS gas on elevated-temperature low 
voltage conditions, and grows up thinly 
the 1st TEOSNSG (NSG: non dope 



silicate glass) film obtained to be the 
front face of said semi-conductor 
substrate, The 2nd growth process which 
grows on the front face of said 1st 
TEOSNSG film so that it may become 
thickness thicker than said depth of flute 
about the 2nd TEOSNSG film obtained 
by carrying out surface pyrolysis of said 
TEOS gas on the front face of said 
semi-conductor substrate by 

low-temperature high-pressure 
conditions, The manufacture approach of 
the semiconductor device characterized 
by including the process which grinds 
said 2nd [ the ] on the front face of said 
silicon substrate, and the 1st TEOSNSG 
film in chemical machinery, removes 
them, and leaves only said Mizouchi said 
1st and 2nd TEOSNSG film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the method of performing 
suitably embedding of the insulator layer 
to Mizouchi for isolation of minute width 
of face shallowly especially accompanying 
high integration of a semiconductor 
device about the slot embedded 
component discrete -type semiconductor 
device which embeds an insulator layer 
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in the slot formed in the semi-conductor 
substrate, and performs isolation. 
[0002] 

[Description of the Prior Art] As 
component isolation construction for 
carrying out insulating separation of 
between the components formed in a 
semiconductor substrate with high 
integration of a semiconductor device, 
and detailed-izing of a semiconductor 
device, from the conventional LOCOS 
mold component isolation construction, a 
slot is formed in a semi-conductor 
substrate and the ditch type component 
isolation construction which embeds an 
insulator layer at this Mizouchi is 
adopted. Especially, in recent years, the 
further detailed-ization of a component is 
achieved and the channel depth is 
reduced with contraction of that flute 
width also in ditch type component 
isolation construction with this 
detailed-izing. For example, utilization of 
the vadum embedded isolation 
(STL Shallow Trench Isolation) structure 
where a flute width is [ a channel depth ] 
about 0.3 micrometers in 0.2 micrometers 
is attained. Such a manufacture 
approach of vadum embedded component 
structure is explained with reference to 
drawing 7 . 

[0003] First, like drawing 7 (a), silicon 
oxide 111 is formed in the front face of a 
silicon substrate 101 by thermal 
oxidation, the silicon nitride 112 is 
further formed on it, and the photoresist 



film 113 is formed on it. And said 
photoresist film of a component isolation 
region is removed alternatively, and 
opening of the opening aperture 113a is 
carried out. Subsequently, said 
photoresist is used as a mask, said silicon 
nitride 112 and silicon oxide 111 are 
etched, and opening of the opening 
apertures 112a and 111a is carried out, 
respectively. And after removing said 
photoresist film 113, the front face of said 
silicon substrate 101 is etched even into 
the necessary depth by using said silicon 
nitride 112 as a mask like drawing 7 (b), 
and the detailed and shallow slot 102 for 
isolation is formed. Subsequently, the 
silicon oxide (the TEOSNSG film is called 
hereafter (NSG: non dope silicate glass)) 
131 obtained by low voltage vapor growth 
(LPCVD law) by decomposing TEOS 
(tetra ethoxy silane) is grown up on the 
front face of said silicon substrate 101 
like drawing 7 (c), and said slot 102 is 
embedded with this TEOSNSG film 131. 
Its surface migration (surface migration) 
of a membranous precursor is large, and 
since comparatively good step coverage is 
obtained, said TEOSNSG film 131 is 
effective when embedding in a slot 102. 
Like drawing 7 (d), by the chemical 
machinery grinding method (the CMP 
method), etching polish of a part of said 
TEOSNSG film 131 and silicon nitride 
112 is carried out, and etching removal of 
removal, and the silicon nitride 112 and 
silicon oxide 111 which were left behind 
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further is carried out in an appropriate 
top. Thereby, said TEOSNSG film 131 is 
left behind in the condition of having 
been embedded only in said slot 102, and 
STI structure is formed. 
[0004] By the way, in manufacture of 
such STI structure, if the width method 
of a slot 102 is reduced with 
detailed izing of a component and the 
aspect ratio (the depth/flute width) of a 
slot 102 increases in connection with this, 
as a broken line shows to drawing 7 (c) 
and (d), a void (opening) 132 will occur in 
the embedded TEOSNSG film. If such a 
void occurs, the processing liquid in a 
back process etc. will invade in a void 132, 
and will cause [ of a semiconductor 
device ] contamination, or an isolation 
property will deteriorate. In order to 
prevent generating of such a void, in 
JP, 10- 178000, A In case mixing-ization 
with TEOS gas and ozone gas is 
performed and silicon oxide is grown up 
By detaching the supply location of TEOS 
gas and ozone gas, controlling 
mixing-ization with the TEOS gas in the 
inside of the gaseous phase of a reaction 
chamber, and ozone gas, and promoting 
mixing-ization for TEOS gas and ozone 
gas on the front face of a substrate The 
flow property of the TEOS film could be 
made high, the restoration nature of the 
silicon oxide to Mizouchi has been 
improved, and generating of a void is 
controlled. 
[0005] 



[Problem(s) to be Solved by the 
Invention] Although it is effective when 
mixing-izing TEOS gas and ozone gas 
with a technique given in this official 
report and growing up silicon oxide, when 
growing up the TEOSNSG film obtained 
by decomposing TEOS gas on a silicon 
substrate like the manufacture approach 
shown in drawing 7 , since ozone gas does 
not exist, the technique of an official 
report cannot be applied as it is. 
Moreover, since TEOS gas and ozone gas 
are mixing-ized in the front face of a 
substrate, i.e., the inside of a slot, with 
the technique of a publication in the 
official report, It is difficult to make ring 
main advance even into Mizouchi, if the 
aspect ratio of a slot becomes large with 
detailed-izing of a semiconductor device, 
without making TEOS gas and ozone gas 
mixing-ize. Therefore, mixing-ization will 
occur near the opening of a slot, silicon 
oxide with a low flow property will be 
formed like mixing-izing in a gaseous 
phase as a result, and it will become 
difficult to prevent a void effectively. 
[0006] The purpose of this invention is to 
offer the manufacture approach of the 
semiconductor device of the STI structure 
which can prevent property degradation 
of the component formed in a 
semi-conductor substrate while 
preventing effectively generating of the 
void in the silicon oxide embedded to 
Mizouchi. 
[0007] 
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[Means for Solving the Problem] In the 
manufacture approach of a 
semiconductor device including the 
process at which this invention forms a 
slot in the front face of a semi-conductor 
substrate, and the process which embeds 
the insulator layer generated by 
decomposing TEOS gas into said 
Mizouchi The 1st growth process which 
grows the 1st insulator layer to which the 
embedding process of said insulator layer 
carried out gaseous-phase pyrolysis of 
said TEOS gas on said semi-conductor 
substrate, It is characterized by 
constituting the 2nd insulator layer 
which carried out surface pyrolysis of 
said TEOS gas on the front face of said 
semi-conductor substrate from the 2nd 
growth process which grows on said 
semi-conductor substrate. Here, said 1st 
growth process performs said TEOS gas 
in the ambient atmosphere beyond 
gaseous-phase pyrolysis temperature, 
and said 2nd growth process performs 
said TEOS gas in a low-temperature 
ambient atmosphere rather than said 
gaseous-phase pyrolysis temperature. 
That is, said 1st growth process is 
performed by elevated-temperature low 
voltage vapor growth, and said 2nd 
growth process is performed by 
low-temperature high-pressure vapor 
growth. Here, said gaseous-phase 
pyrolysis temperature is 650 degrees C - 
750 degrees C, in this case, said 1st 
growth process performs gaseous-phase 



pyrolysis growth in a temperature 
requirement 650 degrees C or more, and 
said 2nd growth process performs surface 
heat growth in 580 degree-C or more less 
than 650-degree C temperature 
requirement. 

[0008] Moreover, in the manufacture 
approach of this invention, said slot is 
constituted as what is formed in the 
component isolation region of the 
semiconductor device formed in said 
semi-conductor substrate, and forms 
ditch type component isolation 
construction by said insulator layer 
embedded at said Mizouchi. In this case, 
as for said slot, it is desirable that aspect 
ratios (a channel depth/flute width) are 
1.5-3. For example, said depth of flute is 
0.3 micrometers of abbreviation, a flute 
width is 0.2 micrometers of abbreviation, 
said 1st insulator layer is formed in 
0.01-0.05-micrometer thickness, and said 
2nd insulator layer is formed in the 
thickness which embeds said slot 
completely 
[0009] 

[Embodiment of the Invention] Next, the 
operation gestalt of this invention is 
explained with reference to a drawing. 
When drawing 1 was referred to, and this 
invention person decomposed TEOS gas 
in a CVD system and embedded silicon 
oxide 103 in the slot 102 of a silicon 
substrate 101, it grew up by changing the 
CVD condition. That is, when TOES gas 
was decomposed in a CVD system, it is 
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temperature higher than the 
gaseous phase pyrolysis temperature of 
TEOS gas, and CVD conditions were 
grown up with low voltage. Here, 
temperature of a CVD system was set 
into 690 degrees C, and the pressure was 
set to 0.55Torr(s). Thus, if CVD in an 
elevated temperature is performed, 
TEOS gas will carry out gaseous phase 
pyrolysis within a CVD system, and it 
will grow up on a silicon substrate. For 
this reason, the TEOSNSG film grows in 
the low, growth in the condition with 
little effect of the surface state of a silicon 
substrate, i.e., a substrate dependency, 
condition. When embedding of silicon 
oxide was performed into the slot formed 
in the silicon substrate 101 on this 
condition, as shown in drawing 1 (a), the 
TEOSNSG film 103 grew up to be 
homogeneity on the front face of a silicon 
substrate 101, but if the aspect ratio of a 
slot 102 becomes high, the TEOSNSG 
film 103 which grew up to be the opposite 
edge of opening of a slot 102 contacts 
mutually, and it will be in the condition 
that the void 104 occurred in the slot 102. 
[0010] On the other hand, it is 
temperature lower than the 
gaseous-phase pyrolysis temperature of 
TEOS gas, and CVD conditions were 
grown up with high pressure. Here, 
temperature of a CVD system was set 
into 630 degrees C, and the pressure was 
set to 2.0Torr(s). Thus, if CVD in low 
temperature is performed, when TEOS 



gas contacts on the surface of a silicon 
substrate within a CVD system, surface 
pyrolysis will be carried out and it will 
grow up on a silicon substrate. For this 
reason, the TEOSNSG film grows in the 
high, growth in the condition that the 
effect of the surface state of a silicon 
substrate is large, i.e., a substrate 
dependency, condition. In order that the 
TEOSNSG film 103 may grow [ as shown 
in drawing 1 (b), ] when the aspect ratio 
of a slot 102 becomes high, and the inside 
of a TEOS gas fang furrow is contacted 
when embedding of silicon oxide is 
performed into the slot 102 formed in the 
silicon substrate 101 on this condition, 
suitable embedding becomes possible, 
without a void occurring in a slot 102. 
[0011] However, on this condition, since 
the substrate dependency is high, as 
shown in drawing 1 (c) When the 
TEOSNSG film in said conditions is 
grown up to the silicon substrate of a 
large area like wafer-like W [ silicon 
substrate 10 1] With the foreign matter X 
which exists on the surface of a silicon 
substrate, the thickness unevenness 105 
of the shape of a spot by which growth of 
the TEOSNSG film 103 in the field was 
controlled arose, and it was checked that 
the TEOSNSG film 103 of uniform 
thickness cannot be grown up all over 
being silicon substrate 101W. In early 
stages of growth of the TEOSNSG film, 
the so-called incubation time to which 
advance of growth does not progress 
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generates this, although an atomic 
nucleus is formed into this incubation 
time - the delicate difference in the 
surface state of a substrate - an 
incubation time - very much - unstable 
-- becoming " this -■ the shape of a wafer 
■ it becomes the difference in the local 
thickness on the front face which is 
silicon substrate 10 1W, and it is thought 
that it appears. If such thickness of the 
TEOSNSG film becomes an ununiformity, 
in etching polish by the CMP method of a 
back process, in the thin field of thickness, 
etching polish of the front face of a silicon 
substrate will be carried out too much, 
and it will become the factor which 
degradation of the property of the 
semiconductor device formed in the field 
at a back process or the defect of a 
semiconductor device generates. 
[0012] then, in this invention, as 1st 
growth process of the insulator layer 
embedded at Mizouchi The TEOSNSG 
film is grown up on the conditions in 
which TEOS gas carries out 
gaseous phase pyrolysis into the gaseous 
phase of a CVD system, i.e., the low 
growth conditions of a substrate 
dependency, to a certain amount of 
thickness on a silicon substrate. 
Subsequently The TEOSNSG film is 
superimposed and it grows up on the 
conditions which carry out surface 
pyrolysis as 2nd growth process when 
TEOS gas touched on the surface of the 
substrate on it, i.e., the conditions that a 



substrate dependency is high. Thus, by 
this invention, at the 1st growth process 
of the insulator layer embedded at 
Mizouchi, since the substrate dependency 
is low, it carries out that a foreign matter 
exists in the front face of a wafer-like 
silicon substrate part etc., and though the 
part where surface states differ exists, 
uniform thickness grows all over a 
wafer-like silicon substrate, without the 
being influenced. Moreover, by 
controlling the growth thickness of the 
TEOSNSG film at this time proper, it 
grows up in the condition that a void is 
not generated in Mizouchi, and the aspect 
ratio of a slot is eased. Moreover, in the 
part in which the foreign matter of a 
wafer-like silicon substrate exists, it 
grows up to be the condition of covering a 
foreign matter. However, at this 1st 
growth process, since a film growth rate 
is stopped low, the throughput of film 
growth becomes low only by this 1st 
growth process. 

[0013] And at the 2nd growth process, 
since the TEOSNSG film grows up to be 
homogeneity on the front face of a silicon 
substrate since the substrate dependency 
is high, and the TEOSNSG film of the 1st 
growth process has already grown to be 
Mizouchi by a certain amount of 
thickness in that case, it is in the 
condition that the aspect ratio of a slot 
was eased, and the embedding of the 
TE OS NS G film to Mizouchi become s 
possible, without a void occurring in 
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Mizoucbi. Since the TEOSNSG film 
which grew at the 1st growth process 
exists in the front face of a wafer-like 
silicon substrate on the other hand and 
the effect of a foreign matter is eased 
with this TEOSNSG film, the TEOSNSG 
film grows up to be uniform thickness all 
over a silicon substrate. Thereby, while 
preventing generating of the void in 
Mizouchi, growth of the TOESNSG film 
is attained all over a silicon substrate at 
homogeneity. Therefore, also in a 
subsequent CMP process, etching polish 
of the front face of a silicon substrate is 
not carried out too much partially, and 
property degradation and defect 
generating of a semiconductor device are 
prevented. Moreover, at the 2nd growth 
process, it is possible to make a film 
growth rate high, and the throughput of 
film growth can be improved. 
[0014] Here, generally the range of the 
temperature in which TEOS gas carries 
out gaseous-phase pyrolysis is 650 
degrees C - 750 degrees C, the 1st process 
is performed at the temperature of 650 
degrees C or more, and the 2nd process is 
performed at low temperature rather 
than 650 degrees C. Moreover, the upper 
limit of each pressure in the 1st process 
and 2nd process is a pressure which does 
not degrade the membraneous quality of 
the TEOSNSG film, and the minimum of 
each pressure is a pressure to which the 
growth rate of the TEOSNSG film does 
not fall extremely. 



[0015] Drawing 2 thru/or drawing 4 are 
the sectional views showing the operation 
gestalt which applied this invention to 
the MOS mold semiconductor device in 
order of a process. First, like drawing 2 
(a), the front face of a silicon substrate 
101 is heat-treated, and silicon oxide 111 
is formed. Furthermore, the silicon 
nitride 112 is formed on it and spreading 
formation of the photoresist film 113 is 
carried out on it. And the 
photolithography technique using the 
photo mask outside drawing removes the 
photoresist film 113 of a component 
isolation region alternatively, and 
opening of the opening aperture 113a 
along a component isolation region is 
carried out. And like drawing 2 (b), said 
photoresist film 113 is used as a mask, 
said silicon nitride 112 and silicon oxide 
111 are etched, and opening is formed for 
the opening apertures 112a and 111a. 
Subsequently, like drawing 2 (c), after 
removing said photoresist film 113, said 
silicon nitride 112 is used as a mask, 
selective etching of said silicon substrate 

101 is carried out, and the isolation slot 

102 is formed. A flute width sets this 
isolation slot 102 to 0.18 micrometers - 
0.2 micrometers, and it sets the depth to 
about 0.3 micrometers. In addition, with 
the dimension of this slot 102, an aspect 
ratio serves as abbreviation 1.5. 

[0016] In an appropriate top, said silicon 
substrate 101 is set in the CVD system 
with which TEOS gas is supplied like 
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drawing 3 (a). Drawing 6 is an example of 
a CVD system and equips the wafer 
holder 202 with the gas supply opening 
204 which supplies TEOS gas within 
[ silicon wafer 101 the vertical mold 
furnace 201 which contains W in the 
state of the closure, the heater 203 
arranged around said vertical mold 
furnace, and said vertical mold furnace 
201 ] two or more sheets by which 
alignment maintenance was carried out. 
And in said CVD system, while 
temperature carries out TEOS gas at 690 
degrees C and a pressure carries out a 
gaseous-phase pyrolysis in a gaseous 
phase on condition that 0.22Torr(s), the 
1st growth process which grows up the 
1st TEOSNSG film 114 to be a silicon 
substrate 101 is performed. At this 1st 
growth process, though the part where it 
carries out that a foreign matter exists in 
the front face of a silicon substrate 101 
etc., and those surface states differ on a 
front face part exists since the substrate 
dependency of the 1st TEOSNSG film is 
low as described above, uniform 
thickness grows all over a silicon 
substrate 101, without that being 
influenced. Moreover, it grows up to be 
the condition that a void is not generated 
in a slot 102 by controlling the thickness 
of the 1st TEOSNSG film 114 at this time 
proper, and grows up to be the condition 
of covering a foreign matter in the part in 
which the foreign matter on a silicon 
substrate 101 exists. Here, the thickness 



of the 1st TEOSNSG film 114 is formed in 
the thickness of 100A - 500A. Although it 
is adjusted according to the condition of 
the foreign matter which exists in the 
front face of a silicon substrate 101, it is 
enough to cover the foreign matter on a 
silicon substrate 101, and equalize that 
surface state while it will grow up to be 
Mizouchi and will ease the aspect ratio of 
a slot 102, without the void by mutual 
contact of the TEOSNSG film in slot 
opening occurring [ in a slot 102 ], if this 
thickness is generally made into about 
200A thickness. 

[0017] Subsequently, like drawing 3 (b), 
the conditioning of said CVD system is 
changed, temperature is set into 630 
degrees C, a pressure is set to 2.0Torr(s), 
and the 2nd growth process which grows 
the 2nd TEOSNSG film 115 is performed. 
On this condition, TEOS gas does not 
decompose in a gaseous phase, but where 
the front face of a silicon substrate 101 is 
contacted, a surface pyrolysis advances, 
and the 2nd TEOSNSG film 115 grows. 
At this 2nd growth process, since the 
aspect ratio is eased with the 1st 
TEOSNSG film 114, the embedding of the 
2nd TEOSNSG film 115 into a slot 102 of 
a slot 102 becomes possible, without a 
void occurring in a slot 102. Moreover, 
although the 2nd TEOSNSG film 115 has 
a high substrate dependency at one side, 
in order that the 1st TEOSNSG film 114 
may exist in the front face of a silicon 
substrate 101 and the effect of a foreign 
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matter may lose with this 1st TEOSNSG 
film 114, the 2nd TEOSNSG film 115 
grows up to be uniform thickness all over 
a silicon substrate 101. Thereby, while 
preventing generating of the void in a slot 
102, growth of the 2nd TEOSNSG film 
115 is attained all over a silicon substrate 
101 at homogeneity. The thickness of said 
2nd TEOSNSG film 115 is thickness 
required to embed the inside of a slot 102 
by the 2nd TEOSNSG film 115, and is 
about 0.2 micrometers here. Moreover, 
since the film growth rate of this 2nd 
TEOSNSG film 115 is higher than the 
growth rate of the 1st TEOSNSG film 114, 
its throughput of film growth improves. 
[0018] Subsequently, CMP polish is 
performed to the front face of said 
TEOSNSG film 115,114 like drawing 4 (a). 
This CMP polish is performed to the 
condition that said silicon nitride 112 is 
left behind in part. The 2nd on a silicon 
substrate 101 and the 1st TEOSNSG film 
115,114 are removed by this CMP polish, 
and these TEOSNSG film 115,114 is left 
behind in the condition of having been 
embedded only in the slot 102. Moreover, 
since the TEOSNSG film 115,114 was 
formed in uniform thickness over the 
whole surface of a silicon substrate 101 at 
this time, etching polish of the silicon 
nitride 112 or silicon oxide 111 on the 
front face of a silicon substrate 101 is not 
locally carried out too much by CMP 
polish, either, and surface smoothness is 
held. Subsequently, after etching like 



drawing 4 (b) so that it may be in a 
condition lower than the front face of 
silicon oxide 111 about the front face of 
the TEOSNSG film 115,114 by fluoric 
acid etc. if needed, etching removes the 
silicon nitride 112 on said silicon 
substrate 101, and etching removes 
silicon oxide 111 continuously. Thereby, 
like drawing 4 (c), in a component 
formation field, the front face of a silicon 
substrate 101 is exposed and the STI 
structure where abbreviation flattening 
of the front face with the TEOSNSG film 
114,115 of a component isolation region 
was carried out is formed. 
[0019] In an appropriate top, if drawing 5 
is referred to, sequential formation of 
silicon oxide and the polycrystalline 
silicon film will be carried out on the 
front face of said silicon substrate 101, 
and it will etch alternatively with a 
photolithography technique, and gate 
dielectric film 121 and the gate electrode 
122 will be formed. Subsequently, after 
carrying out the ion implantation of the 
impurity to a component formation field 
and forming the source drain field 123 in 
it, the interlayer insulation film of a 
laminated structure which consists of 
silicon oxide 124 and BPSG film 125 
grade is formed in the whole surface, and 
opening of the contact hole 126 is carried 
out to this interlayer insulation film, and 
each electrode 127 of a source drain is 
formed, and an MOS transistor is formed. 
[0020] Thus, in this invention, it is 
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making into elevated-temperature low 
voltage the growth conditions of the 1st 
TEOSNSG film 114 embedded in the slot 
102 formed in the silicon substrate 101, 
and TEOS gas carries out gaseous-phase 
pyrolysis into the gaseous phase of a CVD 
system, and is formed at homogeneity on 
the silicon substrate 101 which includes 
the inside of a slot 102 as an insulator 
layer with a low substrate dependency. 
And by making into low-temperature 
high pressure the growth conditions of 
the 2nd TEOSNSG film 115 formed on it, 
when TEOS gas touched the front face of 
a silicon substrate 101, surface pyrolysis 
is carried out and it is formed on the 
silicon substrate 101 114, i.e., the 1st 
TEOSNSG film, which includes the 
inside of a slot 102 as an insulator layer 
with a high substrate dependency. For 
this reason, with the low substrate 
dependency of the 1st TEOSNSG film 114, 
even if the foreign matter etc. exists in 
the front face of a silicon substrate 101, 
uniform thickness grows all over a silicon 
substrate 101, without that being 
influenced. And the 2nd TEOSNSG film 
115 on it grows up to be homogeneity 
with a growth rate high on the front face 
of a silicon substrate 101 with a high 
substrate dependency, and in that case, 
since the 1st TEOSNSG film 114 is 
already formed in a slot 102 at a certain 
amount of thickness and the aspect ratio 
of a slot 102 is eased (falD, the embedding 
of the 2nd TEOSNSG film 115 to 



Mizouchi of it becomes possible, without a 
void occurring in a slot 102. Thereby, 
while preventing generating of the void in 
a slot 102, growth of the TOESNSG film 
114,115 is attained all over a silicon 
substrate 101 at homogeneity. Therefore, 
also in a subsequent CMP process, 
property degradation and defect 
generating of an MOS transistor which 
etching polish of the front face of a silicon 
substrate 101 is not carried out too much 
partially, and are formed in a silicon 
substrate 101 are prevented. 
[0021] It is desirable to set it as 
respectively suitable temperature and a 
respectively suitable pressure here so 
that membraneous quality of the 
TEOSNSG film may not be degraded, and 
so that the growth rate of the TEOSNSG 
film may fall extremely and a throughput 
may not fall as described above although 
each growth temperature and pressure of 
the 1st growth process and the 2nd 
growth process can be set as arbitration 
within limits which fulfill the above 
mentioned temperature conditions, 
moreover, the thing of the value which 
the thickness of the each value in said 
operation gestalt, for example, dimension 
of slot, aspect ratio, 1st, and 2nd 
TEOSNSG film etc. shows an example, 
and changes with degrees of integration, 
component sizes, etc. of the 
semiconductor device to manufacture - 
** it cannot be overemphasized that 
can carry out and it can form. Especially 
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the thing for which the 1st TEOSNSG 
film forms the thickness of the 1st 
TEOSNSG film thickly beyond the need 
since the membranous growth rate is low 
as compared with the 2nd TEOSNSG film 
is not desirable in respect of a throughput. 
Therefore, in case the 2nd TEOSNSG 
film is grown up based on the dimension 
of a slot, and relation with an aspect ratio, 
it is desirable to set it as thin thickness 
as much as possible in the range of the 
thickness which a void does not generate. 
[0022] 

[Effect of the Invention] As explained 
above, this invention as a process for 
embedding an insulator layer at Mizouchi 
formed in the semi-conductor substrate 
Since the 1st growth process which grows 
the 1st insulator layer which carried out 
gaseous-phase pyrolysis of the TEOS gas, 
and the 2nd growth process which grows 
the 2nd insulator layer which carried out 
surface pyrolysis of the TEOS gas on the 
front face of a semi-conductor substrate 
are included Uniform thickness can be 
grown up all over Mizouchi and a 
semi conductor substrate, without being 
influenced of the front face of a 
semi-conductor substrate with the low 
substrate dependency which the 1st 
insulator layer has. And the film growth 
with a growth rate high on the front face 
of a semi conductor substrate is attained 
with the high substrate dependency 
which the aspect ratio of a slot is eased by 
this 1st insulator layer, and the 2nd 



insulator layer has. And it becomes 
possible to embed an insulator layer, 
without producing a void in Mizouchi by 
relaxation of an aspect ratio. While 
manufacture of the semiconductor device 
of the STI structure which does not have 
generating of a void and was excellent in 
the isolation property by this is realizable, 
also in a subsequent production process, 
manufacture of the good semiconductor 
device of the yield in which etching polish 
of the front face of a semi conductor 
substrate is not carried out too much 
partially, and the property was excellent 
is realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing for explaining 

the basic configuration of this invention. 

[Drawing 2] It is the 1 of the production 

process sectional view of the operation 

gestalt of this invention. 

[Drawing 31 It is the 2 of the production 

process sectional view of the operation 

gestalt of this invention. 

[Drawing 41 It is the 3 of the production 

process sectional view of the operation 

gestalt of this invention. 

[Drawing 51 It is the 4 of the production 

process sectional view of the operation 

gestalt of this invention. 
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[Drawing 61 It is the outline block 
diagram of the CVD system used with an 
operation gestalt by this invention. 
[Drawing 71 It is the process sectional 
view showing an example of the 
conventional manufacture approach. 
[Description of Notations] 

101 Silicon Substrate 

102 Slot (Isolation Slot) 

111 Silicon Oxide 

112 Silicon Nitride 

113 Photoresist Film 

114 1st TEOSNSG Film 

115 2nd TEOSNSG Film 

121 Gate Dielectric Film 

122 Gate Electrode 

123 Source Drain Field 

124 Silicon Oxide 

125 BPSG Film 

126 Source Drain Electrode 
201 Vertical Mold Furnace 

203 Heater 

204 Gas Supply Opening 
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t>. ^©UfPSrgtfSit^K v-y ^ylSl 0 lco£ 

TEOSNSGI1 14 ro^ffft®ElCffl«-r 5 d t 
T% *1 0 2F*3i:i*S^TJ4*V K*S|6*$n5r b&t£ 

(4 f 1CTEOSNSGI1 MOlffc 10 OA 

~5 o oA©ff£K»j£-r*. rwifffivM^is 

-jRfiilCI4 2 0 0 A@«(DKJ?(C-rHf4, fl02 
rtm^»iPait*<DTEOS N S GJBS<£>*B£<E>$&fe 

i£i o 2<otxs<? btt&ffinirZb bh\^ v-y=«v 
£&1 o l iroS^Sra^KbT-t-ro^ffi^ffiS:^— -ft 

[o o i 7] iffcv^, 1213 (b) ©J; 5f-> iufSCVD 

OTorriU f 2<DTEOSNSGll 1 5 SrJ&B: 
-*-3ll5 2©J*eie«r*T5. i TEOS^f 

* tt^ffi^-ctt^si^-r, v- y = >ss i o i ommiz. 

■ ««Ufc««-C*iBSR»»«sJtfT*^ ^2 COT EOS 
NSGlll 5#/fcft£*v5c rcDSI 2 CONSIST' 
f4, ff 1 0 2(if lCOTEOSNSGil 1 4(C<fcoT 
T*s<? hJt^¥D$tt-C^5fc», «1 0 2rtKuR-f 
K*S|8^-r5r tft<iSl 0 2rt^©i2©TEOSN 
SGlll 5©S»i&*i«rfB£**. -*X*^ 
2©TEOSNSGgl 1 5f4T*tfe#'t4* s «l/''!6 s > v" 
ynylgi o l©SItlif l©TEOSNSG)il 
14i5#SLT*5!), 1 ©TEOSNSGUl 1 

4£<fcoT^&©S£SP;o s lSK $*v5;fc.«>, '^^xss 

10 1 O^ffitCtD— /if$l^2COTEOSNSG^l 



5 

l:|2©TEOSNSGIgl 1 5 W/fcftiOS 
r mJfESg2©TEOSNSGJ8il 1 5©K 

19(4, flO 2rt?:f 2©TEOSNSGll 1 5fi 
fti&tffc&Sfcff ^^T'f40. 2/imiSt* 

:©f2©TEOSNSGlll5©« 
SjSgttgSlcDTEOSNSGJSl 1 4^*3i*<t 1 9 

io [0 0 1 8] Hk^^X\ 04 (a) <D X 5^ fulSTEO 
SNSG1115, 114©M»UtCMPff§Sr 
fT5c :ocMP»fl4, MfE^y aytjkii 1 2CO 
-as«$*t5tt«*-etT5. ^©CMPWfl:J:!l., 5v 
PaySJSl 0 l±©f2X^l©TEOSNSGK 
115, 114ii»4$n, ^tvfecOTEOSNSGlg 
115, 1 1 4(4® 1 0 2rtfc©*»»i&-4ftfctftffi-C 
»£*V-5c -©t#, TEOSNSGI115, 

1 1 4f4v-y ayl|l 0 1 CD^ffiKfrfcoTiS)— ftlg 

fffcjgjsfcSfvc^fcfcfc, cMPiSi;«tott> v-y 
20 a vis i o i ©*i±© •> y 3 1 1 2 ^ ■> y 
ayHtii i i»tetasicxyf y/II^ti 
5 ¥atS^«p$tv5c ^^X\ 04 

(b) (DJ:5(c, i£5«^jffi:fC»»«»K:J:o-CTEOS 
NSGI115, lHWiKrv-Myifcllll 

-c\ tuiEv- y =" i o i ±co v- y 3 ^mtm 112 

&x;,fy^J;9^*U Ifcv^Tvy 1 
l Sraiy^-v^K:J:*>»*i-5. w*lK:J:3, 04 

( c ) © <fc 5 *WftW«"Cl±i' y = vStS 10 1 

so (Dmmm^tl. *^(t««©TEOSNSG«l 

i4, ii 5 h<D&m&tir¥mt£inits.T i mm&r* 
/&£n5c 

[0 0 19] L*>5±T?, 0 5 £#881-5 MIEv'y 
ay-gtSI 0 l©^B±lc->y a^mftMk&ti&'slJ 

• tHRWCiyfV^LT^- MfeUdgl 2 1 ty-> 

msi 2 2ft^-r5. ^^x\ mi-w&ffi&K-^wfa 

HtyaAtty-^ • KW^12 3«L 
^Bt-v-y aVliftBl 2 4, BPSGI125 

y-fc—flsi 2 6 ftwn u i^y-/ • 
[0020] z<D£oiz, *|gwtc*5VTi4, y = y 

S«l 0 1 KJ^L/titl 0 2rt(Cffifc5itf^l(DTE 
OSNSG^l 1 4(0^«^#ftSiMteJEi:-r5^t 
X\ TEOS^^CVD^acD»tgtf>lC*3^Tmt@^ 
T**#tt©ev^lW»Blt U"C»1 0 2rtft^ 
trv-y 3yfgi o l±t^*S— KJ&f8,£fi?> 0 fit, 
so f ©ll:«t 5^ 2 ©TEOSNSG11 1 5 CD fig* 
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i«ioi ©S® Lfc r. £ m <fc 9 *BB«^ t , T 
**#tt©*^IMM& u-c* i o 2 rtt-^tr y =* ^ 

Iil0 1±, lOTEOSNSGKl 1 4 

±}C^$H5c Z.ff>1tlfo. f 1WTEOSNSGSI1 
1 40«i»Ti»lFttKJ: < 3t, v-y a^StSl 0 1© 
*iBKIl«>^*s#ftb-C^-Ct, ^©iJ#££tt?>^ £ 
tt < v- y => ^StS 10 1 (D^ffitc^J— /£JKJ?*SJ5K* $tv- 
£„ -tbT, *©±©f 2WTEOSNSGgl 1 5 
f±, i«V^T*tfe#ttJ-<toTVy ^VStSl 0 1©SB 
±fci«V^JK*«T?*&-fc#«S*U -t©BSfctts ©Etc 
?tl 02W:i^lTEOSNSGll 1 4^*>5Sft 

T) $*i/tv^fc£>, fltl 0 2rtlc^ KWS4t5i 
t)i<Irt^©f 2©TEOSNSGil 1 5©*1£>& 
*#"T«g£/«e£, :HtJ:9,il0 2rtT?o#'fK«) 
^SrBSlhi-5t £ tic. v-y^ySKioi©^!!: 
*D— UlTOE SNSGll 1 4, 1 1 5 <D&c3:&^1fe £ 
t£Z>o ^©fctf), ^©^(OCMPXetCtJV-Ct, ixy 
o l <D%m&&ftit)\z.M\^y s 5'^ywm 

OS H7V^**©#14#fc^&&£tf s &lt£ft5o 

[0021I :;t?, jb i o^ftxsatfjg 2 ©mi 
T eo s n s GBt©«Ht«r^fc:$*S - £ #*v*J: 5 

jKHB^jsJta-tiveJbotf* ^©^-ife&tfT* 

hJfc, f 1 2 ©T E O S N S Gi©Bf^li 
^§|f^lMX4£l;iJ;oTS&3{I© , b©£ £ LXJ&f&ZJ 

tgtjfcs: ^ttftsstfefti^. ii©teos 

N S GffilttgS 2©TEOSNS GlKKlJttfc 
i&t^ffi^fc*. f l©TEOSNSGi©S)IM>S 

<fcV\ Lfc*Sct, ^©^ifc&tfT*^ Ktt£©M 
f 2©TEOSNSGSSr^ftt5Kt^ 

[0022] 

t5f l©MlSi, T EOS #*&¥&#»£©* 



70 

ffi-C*ffifR»»UfcSS 2 ©J6»K«:rii*-t-5SB 2 ©/&« 
XS-SrSA/T^S©-^ f&l©|&&IBS#*r1-5<6v*TiS 

A^:©f io«i:iotl©7?^ Mfcdsafd 
4fcSS2©IMW«#^aK^T«ft#ttfc*o 
T^ttSfi^SffiifcK^J****"?©*)*** 51 ^ 

K IS 2) r £ fc < *6W«4:**atf r £ £ ft. 

titL s t i «jft©^#flc««©K5ft3JS|im-e# * £ £ t> 
tc. ^r©«©»5tXSK:*s^-C'b, ^MUMKR©*®* 5 

[BB5©ffi*fcR9n 

[El 2] ^PJ©^ffi^ffi©^5tX@»fffilll©^©-"C* 

[ni3] *5§w©n*fe^ii©ss5txm.»fffii2i© j e©xt? 

20 

[Hl4] *^0J©HJ£^i8©K5txa^fffil2l©^©H-C- 
[H5] *IBBBO|llSJ»«©»jSxe»rffi0©-t©ia-T? 
[El 6] *^p^T*^Jfe^S|-eftffli-5cvD^«©SJi"§ 
[HI 7] «5|E©»5i*«fe©-«Sr^-fXS»fffiH-C*> 

So 

[^©taw] 
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115 114 102 



123 



(a) 



10 1: ^OS^I 
10 2: irF£|P 
1 1 4 :Illf ! 



. . . _ JSNSCI 
1 1 5 :#2TE0SNSGB 

12 2: y-hSS ^ 
123: V-X'KW^* 
124 : £>y3>jMfctt 
12 5: BPSCfi 
1 2 6 :3^n*-T* 
12 7: V-X ■ KU-f ^® 
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111a ,112a 113a 





[86] 
101W 




204 #xe«&n 
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